[Protective effects of N-methyl-D-aspartate against neuronal damages].
Glutamate, the endogenous excitatory amino acid, is involved in the pathophysiology of the phenomenon of excitotoxic neuronal damages. Among glutamate receptors, NMDA receptors play a major role in these processes. In cultured cerebellar granule neurons, paradoxically, treatment with a subtoxic concentration of NMDA protects all of the vulnerable neurons present in the culture from an excitotoxic glutamate concentration. Neuroprotection by NMDA is mediated by a de novo synthesis of proteins such as brain-derived neurotrophic factor, whose expression is activated by the transcription factor NF kappa B. Therefore NF kappa B plays a critical role in NMDA-mediated neuroprotection against glutamate-induced damage in the cultured cerebellar granule neurons. Besides in vitro experiments, in vivo experiments with mice have been carried out to evaluate NMDA-mediated neuroprotective effects. A systemic administration of NMDA alone fails to cause neuronal cell death in any region of the hippocampus. Although an administration of kainate alone induces severe damage in pyramidal cells of the hippocampus, kainate-induced neuronal damages in the hippocampus are absolutely protected by a prior administration of NMDA. Taken together, NMDA receptors play the roles of both "accelerator" and "brake" in glutamate-induced neuronal damage.